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(54) m*xm eof ^eiel mm j\t& a* ss sois as&fe ^ aa ^f ^ »■ 



£f*l3 7lfll*{ gn^&iEL tfe 1 "^ Z>[)\\^\ 901- S .Riff Soffit jl&^Hitt 
M^Q S if«£] ^ agoi EJSrE, 5^ 71711 SI 90t tftrg #HEI( chemical mechanical 
pol sMng wide siurryfe 30t SX*2r # flfe 3 OI^SJ- MS.Di .IH AIM 0!^WI.(pa^ i vat jq.n- 
agentill fflSrS ^IfeS.ilTOaai HIHStttHi r,*S*IS gt3IS*(de ionized water)M it^r 

Xia-SU'OKzirconia) 51 « SQHJOKsernian a)S SUSKB OI^CHXI^ S50iiAI iMS S-r 

^Slfe^ * -sio. *Rjei wit gs, w^ 0| iarn,i 

El-tJIW S5M>+(POly-vinyi sulfonic a cid)0iH. AIIH10I ^XHi^^^Ai g ^t? 1 -^^ -rJ^FS^l 
(potasliui hydrogen phthalate)0|Gr. OlEItt SEIElir .'*S ^El^ SfleHHI fflti" -tf5»SJ SIT) fletbl 
> UEHdHQ. 

E 1£ mm 3 DKCMP: Chemical Mechanical Polishing) S»2| W&FEOO. 

E 2A LH XI 5. 2D£ HEH^I Sf= ^EDS ±» SEI (ST I : Shal low Trench Isolation) SBSJ E^IMS SAr 

E 3£ >^r# #EiE|0ll g7r£! M?\ 7 WW (removal rate accelerator)^ °»| ^ggOII CHt!" 

■£ 4£ aiHA|IHI0ia»(Hrst passivation agent)H| ^1 iftlS XH7I *ES*.tfa 
5 StheKSiN) 5171 ^E ^trM UE^Q. 

£ 5^ «|2EHAIW10l^fl|2i tt^SAISI 37i tfaa «SSWSW): 331 ^£ 

E 6^ ^§1?^ H1Q:Allflr0l2aiQII SlJEI^ a2BIA|-»HI0iaa2| ^SS9 tT*SA|2| A^g ^71 
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£ 7^ pH£1 i,^SA|2| mm JO ^E. ^215 HI*KSiN) SI71 51 ^SEIS §^5t(SiN)(HI CHtl 
i+shi^) HIT) S^UI UEltfCX 
5 8g S ^«2J CMP &g2| f § *1E0IQ. 

stg°i a#& 

(technical Knihire)M B# $S2*. CMP SE1EI (slurry) §3 01 EM CMP HEHEll A»ofc= tt£ 

sii ±ai- sewae* soia. 

gg(planarization p recess )gQ I Q" 




0IEH*h g&» 7ls2J WUfe -'SW8I- 30KCMP)0iD. CMP £§<HL SflOIIH ^si 1 #E Hr ?!Rih?S. 




trtia. 

(?P2)7F 5iB(100)S SO* flHE(t08)!HI t£2A1 Oia §A10)I SI23SH31 SOW ^SSO. 




a* i s¥)oi Tf m WgM#(204) Sdn sglo; bin. £ -aw eais uKuroi, -sseotas n 

@S Drlak 0ISWH SiN 4* §£S(204), JHE. £Bf5K202) S ^SMS- S 
SKM maXI(206)§§ iH?H SiN *|2f §£#(204)21 iSS SE^ §9 d3d:HK208-)OI 8*tBD. 
■0l*M, #71 SiN *R §£#(204)01 iSS Dim- 99 £MPK208)OI CMP S!Q. . a3}8£2S, E 2C£) 

*#orgoisa. om, m& s^m ^ sin §£#(204) a he 4^<^= J*&gs§ wia 
htisd. naa iw, thoim 4j«sk2io)oi e 2dm eais utstiroi &ejhi 7is(200)°i as #011 

S^AI 7ISS CMP 5S2! #71 IS i^(208)§ 387^= 3fSMA1 #71 23 dt^208)lh SiN ±R 

§es(204)g£j s*ra a sei2! mg2\ m\ uesoii #71 ms'ais tte *»7< ^es uEiyjuf.. 

Ol'aiH- 17) #E2| Ul^ #E15|2J 'BI71 4!B!UI (selectivity)^ \JEMO, SEiEl?! »3I .jS33j£W 
0H4=^, SiN §e#(204)°| SMDH 210ID. 0l«Sj£Sfe SIN §£s(204) 

s. XllTiaXI SWH»'lta. §. §9 ^51^(208)011 [H2f SiN *!?r §Mg(204)2J d^bl= ?£!SfOI 

ot to. ngoiiE g^sm, t!7i Ansa= ••tMP ttaatsi aa ^5r^(208)pfl cHti- sin ^zt §.es 

(204)°l ai71da{dl= 2f "-4':.1 SES W2I UHgOil MM §§0)|A1 SiN i|2f ■ §SS(204-)OI SIM S^l 
0l6 h °£.9DIEIIl SICK. §2H^^/ SiN ^^ §SS(204) . l§*s CMP §S§M aOlffl. ^9l^e S 

mswi HTtaxi. Sfg -4> sioi, wiai ae.nn sin §es(204)°j mn &$ym\ m% i * 

■Wl 21Q. 0I2S a-Elx-B 7IB°j asoi SE7K-S S£7K^£ ngB'SAHH 7^ S^tHI s 

51 SBI7K g 4 SiD. #71 OlElt^ tUSWI S^'OI §SS sl§?5= #71 #S S^i SE 
g^Zi-2J SSthCK Ol^g mi§§2| orag S-iA|?IO) g2PJ2£ MfflAI^EI S 

iA(-2J S»AiaQ; [QEI-A1, SiN §£#(204) imm= CMPOfl.SJSIAj fflTitJ 3»QB 

E 5^tf ^Mg 7h73= 5101 UHf^Sia. HgOflE M^?5H2, SXI2I CMP gEIEI^ mmit SiN ss 
iKHi *071 iiejuig qi^sra =oES, CMP MM 3mi ^JHISI SiN IHSSS 27|7f DH^ CHS 

a. 

CMP gSIEIM XOSSfe HI 2iQ. 
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a a«oi omim sfe db'.^ot nt&m *aa was* aw -ass ^uig u 

EkH= CMP g^i XllSSfe B 2iQ. 

UEWI£ CMP MSSfe ST I ^gl HSSfe Q SIQ. 



Ah" 



UE IB AIH0I&1 (passivation agent MS OMffil» 'SSHCb "SSffiE iii£f l&firl 
TaTutnins), EIEIUOr(titania), 

OldSI^ IH-fcllte! SS(=!i+(pp|y-viny;l sulfonic acid)0II2, All ZJiHAIttfl Ola flfc itfAis ofui_sj 
iSai 67m (potassium hydrogen phthalateJQIQ. 

Jij|7) ^^B|( removal rate accelerator)! □ iim * SAO- Stt £21 4=©*! -I pHS 5 = 
?I*J- pH □ 4= SiCr. 

sot iiSrSaoi dSS "maSis s» -aims *m* ao r : waoi sif aa. 



siav ai Aipia Zjzl-OIB iflaoa £, K 7I fi! dl 2 e 5^ 3! =>VI IDi=. CT£r=ia CT^rorui <=> 

a* ilk' «m la-dSwawra- «7i sa awwi s*^™, 1 ' 

5 s|f% H^Sl^ STI S-aoi Xli^Q. fe^l ST|.'«« SBOflAi; g?\ CMP sss ;^7i 13 

a BfgOl [[US, i+SWSh ^£1? ZKH1 ^H^S 171 il^ldlS UEH.H- CMP #2.1 Els 

a a^2l tm^l 7i7fl5j aOKGMP) S£!£l^ Wis MCH S '0I 'S^(de ionized water)! Stfel^. ^g^qi 

&. omimm «s»wbk life's -op «aasi aor axu as 0*21 ais qb ffl^ 

WIOId«(passivation a^nt)MS m^^ 613.5 -:aa«(SlM).0I ■ CH» ^trl^ Xfl^ i!^d|# 

Ailoi^lfe -SirB|«fphthM1c acid)0|ClK CMP £S0I., HI1 S IHAIHilOI^aimS SiN ±W S 
Sft&fi'" flHfSISM SlAlMOia*Wi''EID|., OIQil C0€h SiN ^^--SSSQ 3iAI?i^ EICH ^a 

i^MOfl cHti- siN Bsasrna ^him »5waD. ^inBAHHioi^xuwiAi, sois^ ?iia^33i 




(secondary amine) 01^ S> (tert iary ainine) i= 0I°I S, §! HlWrS (quaternary amine) 

afe di2j s§ 5«5K)i- oi^oiXis gaoiiAi Yd^s 4= sal; bioiss 7iiass«& saop?|paf 

(polyethyleneglycol) m n&%t£ft\ S #aSK3IESA| ^M( poly hydroxy alcohol) « MaSSHIg S 
ti^lOt OI^CHXI^ B30II-AJ fl.ejB * 2iQ. MIS SOi, Xii1IBA|IHIQl^?3l= Ma-Hiy SiHirtPoly- 
vinyl sulfonic acid)0IB, 2H AIWDI^H = 'WI-H-SS igaiOlM (potassium hydrogen 

phthalate)0|[:K 

4=e^0flA1°| HldA|-W0|&J12| ®!=g= 0.00i-10wt%S 4^ SIS. U^§r7«= 0.01-5wt% s 4= SI 
CK ^g^OHAi^ 7ai2IHA|«0iaWI2| ^>il Q.OM-hrtJBI 4= 2iH, B^oCT^ 0,02TO.&»tX s ' 

CMP 0EiaM ^^ol~ 4sg2iJS Hra^oCT ^£ 7r^Xil( removal rate accelerator)! ^ 
M7\ ^£ 7r^ai^ S^lpiM tr^JSSAI, «!f ^2U§ Cl5|-0!^2> 5^JrilO|M 

(ammonium dihydrogen phosphate), idE^Alg Q|5rO|HSS! l±±M 01 M( potassium dihydrogen phosphate), 
UI^(2-MS«!a)S^HOIM(bis(2-ethylrexyl)phosphate), 2-OrDlh:01!l Cim0IE£S!5£II0l^(2~ 
aminoethyl dihydrogen phosphate), SArg^£55E£10m(4- 

chlorobenzenediazonium hexaf luorophosphate), . USSfflaQOEUS- « ArM^^S^itlldlM 

(nitrobenzenediazonium hexaf luorophosphate), ^SLIg t!j Arg^2:£it^II0|M(ammonium 
hexaf luorophosphate), d|>r(2,4 PfiSSBiy) SSS5^H0|E(bis(2,4 dichlorophenyl) 
chlorophosphate)/ Ul^ (2-0ilS^l #2 ).§H3liES3-5 ^511 □! M(b i s(2-ethy I hexy I )hydrogenphosphate) , tll^ 

(2-0liS*ii^)5^KrG|e(bis(2-ethylhexyi)phosphite), S*"2.'SSiHDIM(ca.lciujn 
f luorophqsphate), □ «W S gSS5£ffl|0|E (diethyl chlorophosphate), QWm « : SSraa5±BQIS 
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(diethyl chlorothiophosphate), 5E>A|g *«>J#^2S5^II0lM.(potassiuiD Ke^afluorophosphate)., DJ 
OlI^sSlVpyrophogDhoric: acid), EISEl£rfll StSU §; $3 A)S^££'5:£l§0lf| (tet rabuty I anmon i urn . 

«±=t= seLIS SI0IES2! 5^E0O!M(animoniuin hydrogen phosphate)Olffl, 4«^WM2J JffiU 

i sioiisa sfwSksi «sss# o.odi-iowtxs 4= sin, hb^ws, o ; oi-mxii * 21a. 
cmp ttaas sssfs 4^s Hiesiswi p h sssis a 5s.m a wr sot. wig P hs ii? 

JUOldDI, 2 §| 6 MOM 5iKI= TO * 2Ch.4^*!S «iH^CgJf uric-^cjd , S£ 

S&Hchloric acid), 5<iOT£Kphosphoric acid), UOIE^iKmtnc acid) fj* BnfiWt-r ^ 
tTu, *S«JS SEWS *folE*MOIE(pqtassiuiD hydroxide), ^If ^WfiHFiM? 
hydroxide), SES, 3214 S tWIE^AK)|E(aramonium hydroxide) §21- ITS ima ^(alkaline 
solution)!! 4 SIQ. 

CMP «aS|2| SOj- SMSS UtHSt* SIEIOKceria)., •fla?tfemc^;J»pj't^ 
(t itania), SliaUOKzlrconia) a..«M0hU0K9e.™ah.ia)J JtitoKH ; OWI? A fleffi J» 
WlS 4= SiQ. Mil SOI , 301- SM#£ Sia§ i+SSCceriun dxide).0|H, 4*««iMM2| SDF SM 
§21 "XI 0;1r25«rtlt0m. 

oimgsas ujsj-aoi, ■& irssi cmp aaas son as n oigej &a= atPtouKfiWisi 

SI 71 £!^HIS MSV 4> SiD. 

S*| E 3£, 3SU8 &K3IESS S^IOI e (ammonium hydrogen phosphate)£K ST= S$ Js, E J^^S 

sags uaaa- mm. e as dtFS aaaoi m?m a-aus swiass i^iao M2i_^i 

Is Sit i»soip~ a 3£3*a sr 4 a§eoi. &rs»~ saaoii siaue sroiEsg *±!oim 

i- u^sis s^oii imwzi cmp MiTi ^as arenas &mO. 

a 4s cmp •aan.n?i..*£ SHiMwioiasis ja*si jra ^a ifflf-yga 

Q ^Sl, a 4S Sa-diy fiSyiKpoly-vinyl sulfonic acid)°l ?XI ^4569. tt4=3M2j_d-ah5 

(peteos) HIT) ^a a gae -saajtsiN) ^a°i ass soisa. opim. sa-uiy gje^d-s 
sofis flsSaSsf mm saaw siiiMwioiasisM STraP; oiaa mom., osn 
^aei^ ; e 3MAf ■ s-sth jji7i ^a TH^aer saus ©hdiess! £±ioims it-stem sjq. a 4 
mm% * "51501. ms w\ ia= a Sti At UEHJS .aw ^ao)i hisi g^hsiu, saasi 
siNoii rata- aas^i «7i aasHis st&ttQ.. 

a 5^ XII 71 ^a 7N?TO i2IIMBifbi^X0S S7h*|- 2^2) SIT) ^E SfrS M015Q. a ; 5S, 

d+aS sBiaOfl J9l2nilMWiOli3SISAI §!7ra= SEIAIS SlOiaea" iiWc)IOIE(potassium hydrogen 
phthalate)5J ^MS^ *^^A)5) >+&S(PETE0S) SIT) ^a 3 ^a^ Ith^SiN) SI7J ^E£| 

Sf)S aO)5D. Oiat!" 0)1 Oil A1, i+SB #Eia=, a 3MM aS4h.S17l ^a ?I^SI2! saus si-oi 

sol, ^as gtiefsj hit) ^asB s^tto. a^oi, siNoti lh^ i+seg *m\= otssi y 
XI smsd. 

a 4 s a 5S¥Ei UEIU50I. cmp saawi sa-uia «SMir as sews skhess Ettaiois 

■ 2J-2|ei 3^ IJMWIOIdWS ^7)5^ 2^0)IS SiNOli CHtJ i!shS2| SIT) d^UITI- HP-XI £X| S^OS 
E 6§ i+thS aaaM II MUD did SI SAl S7KIS-SEJMS-SWIESS' =Badlp.(potass.iuBi hydrogen 



hydrogen phosphate)^ OHJEb SlllBAIWlOldSie! Sa-UlU SS'Mda- SI2HA|U)IO|>3SI2J SEFMf 
SKDIES3! EWMOIMS SmXi. OITIMi SIIIDAIIHIOIdSie] Sa-B|y S5Hd2l «)SS 

o.o&ntx^s ugohssa. a 60)iai cmp #Eiao)i ais cm ^ EAimoidSiss a?m= 0H° s 

S SiMOfl CHt^ dtlSS) CMP SIT) d^BITIr 20)1 4= SJCh SS, ^71 ^MUHOflM 4^71 i.H|S fiSia 

on sit) ^a 7M*sie &s g^oiia ssnchi ch^ i+tisg siti d^uis ss 4=a 

unrsi*ffl, = BS2i cmp #Eias ph sisis a stfya. ph sisis ^aEitHi s^eis Sii a 

SI2IHAIU)IO|dSISI- SIT) H%a TWSiei ^Xl «IMS0)| CD-EI-, ^BSIiKsulfuric acid), SiSgld 
(Phosphoric acid), 5|-0|ESSS^d(hydrochloric acid) UOIMe|tf(nitric acid) ES ?IM^^d 

(carboxyl ic acid)2l ^ d ES &aUS" 5fasA|OIE(aininonium hydroxide) ES SEiMg 5h 

OlE*AWIE(potassium hydroxide)2|- gg .WS-a S^2I SSIMSES^ ^3321 pHI £§S? 

4= SiQ. 01 ^MOIIOflMS. #E1E|2I pHS gESi+ K 5EI-M § o >0|E5 AIOI ES 0IS8KM. 2§tJCF. 

SS;, fe^l 4'AIWIOIIM #71 0330)1 SITI ^E THESIS EtrEI*! 4=a .20. 

a ?s piej ^4=sai°) Oiip saasi dsn a «a? sast.siTi ^iit aom. cm7iai, #aa 
s ?3i7) ^a 7^si2K sii a si2 HAiwoKamwswi-11. saasj phs >h sisis oisskn a 
sis saaa. a tdii aoiMs am nor. ti§ *s sinoa ch^ ase^i a^uis ph 4a m Uat+ 

o. 

s MD #SI«> 0I5HS SISBM, D4=2J asti" (HIAIS0I OKHOf SIAISQ. 

#E1E|0)I g^ftlS SIT) ^a TI^SIS! i^lOlM £ltM (phosphate compound)2J %m Saa^j s 
S5| ^5)M =S§PI °ISO Ai SI 7hM AISSOI SI5£l2ia. MS 5310118= MElS. TIB #011 1 0000 A = 
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MSI PETEOS^ PETEOS M e J ^(blanket) gEIS 7IS0I2, A1IEJ0I- SOrSW IrtX ttSS SB; 9 ^ 

S nsseia ^Br^ej P |f 4£ iissrsa. safe rcdel akh R200 wdioi eg s ici upo ±ej 

l^sta^padA Ahsip- S^Pftsi 3HIMAI, 5psi *«F ST^((town pressure). 65r P m EOOIM **E. 

saps s. roil eoisa. 



AIB 


'.gtSUB 5±iBI0IM 
(amnion i ura hydrogen phosphate(wtX)) 


PH 


peteos nm^sLwm 


1 


0 


4 


1655 


2 


0.05 


4 


4602 


3 


0.1 


4 


4499 



5 1MAI m * 7&?\ «??E SI0IES3! S±II0IM21 SOI CH^f 0.05wtXSi (ID 

isw a" 5E?ribi b^.Iem SAra^a»ki, dish aa ^e l^ssf, 



<H12£!ti01l> 

- ^iT(poT^viwl sulfonic acid)°l °?il *tt*0l Dltf.tflWa SIN 317) «3 

iHig «g»Hi 9is8Ai an ?m mmo\ hseisip-. ^ ais aoinj= peteos agst 



E|2j flITI £B!H| 




SMS S«KI2iCh SOI- g 0 -^ AOEIOr SDh^i^l- IwtX §E SQK«?Hi AISSrSD. Stjjp 

fiooEL m "ran jheTch es a iciuoo ±ei sbei AigSrSr «■ presi fMww_._$rei «w 2.^. 



65rpm EilOlM ^E, 35rpm2| 5* US ^E SB: 250W6 /MS| ^SIEI *1 
sEia AISMSI Si§ S2r§S S 201 SOtSD. 



^tsaso. CHS 



fS2} 



AIB 


asua 


eEi-uiy ^sms 


PH 


PETEOS M?\ 


SIN fl| 71 ^ 




5FQIESS! 


(wtX) 




^?E 












urn 


(A/a.) 






(tft*) 














;0 


0 


4 


1242 


.542 


2.3:1 


2 


0.25 


0 


4 


3610 


1099 


3.3M 


3 


0.25 


0.01 


4 


3626 


1125 


3.2:1 


4 


0.25 


0.05 


4 


4017 


1256 


3.2:1 


5 


0.25 


0.1 


4 


4676 


1401 


3.3:1 



£ 2MAI f 4 llfi|AIWI0l^2! SBI-Hiy S5M<E+°1 -uq«B'o, S7I-V OL 6fS» S 

sjNHi aiTi ^e^ : «m^ss "B7ffl&. hem, -hi 71 flojHi='«aaa sr^u-. 

<7ai3*!S01!> 

SITf ^E S-SLIS 5(01 ESS! S^flOlMg 0.2wt%£ US*?- #EHMAL HZDAIHQiaJie! 5t 

EfAIS ES h £liOIM(potassium hydrogen phthalate)2J °7fl eHSSOII CHtl iTShS 3! SIN 

^aesr iy^ aejHiM -*s*pi *ishai ?m aibmoi aaaaa. ^ ais aoiias peteos/ »a 

i S*T ^£1^ 7I-B0I'3JU ^S^i MBS 7l5!OiQ. .AIB 01 peteos s^r^ 

£15 .7lS«.a*M. PETEOS^ ^E15 713" ^011 10000 AS] ^])flg -S«taaD. .ALBOL. EI5 §^ # 

§5 f *f aaa'5i5tt' 3^(hi/ : jis ^sri a ^eis ^t^ifc sas ?m 4khi ^ 1000 a. a 

2000A2I ,?]]|S gsjSISClK 3DF AflElOh 'SDW^I- IwtX §E §7® Ol^uf^Q. SDfe 

RODEL Ara R200 SIEICH i# S! 1011400 SH EM AH^fe 6' PRESI StilWAi, 5psi oHSf SW, 
65rpm EBOIg ^E, 35rpm2J ^ t!2 ^E » 250nJB /^2] gEiEi s§ ^ES ^tSEI^Q. QHS 
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IMS) 





8KU* 
orui — 

— t" a tril <~k l ' — 

(wt%) 


SENT* SH3IES 

a siraois 

W) 


PH 


PETEOS M7\ 
^E 

(A/S) 


SiN 39171 ^ 1 
(A/S) 




1 


0 


0 


4 


1242 


542 


! 2.3:1 


2 


0.2 


0 


4 


2667 


1206 


2.2:1 


3 


0,2 


0.01 


4 


2615 


1155 


2.3:1 


4 


0.2 


0.1 


4 


2688 


.899 


3:1 


5 


i 0.2 


0.25 


4 


2744 


772 


.3.6:1 



Ida's sews smiEsa =saioiM2i mtg.*oi 



a MM m 4= 21^01, ai2!AIWI0ldHI2] 5BAIS-*HDIESS SUHQIMSI «SS®)I f?F=f • 
■SfflS »5I fcTm S7|ot2 :SiN2| SIT) CMs 24oW, -SPl 3^01= 01351 «M1£S 

X-II71 ^E 7H^H12i S-SLIs SPIELS! 5^1 

CH§> Ahfg g SiN SIT) ^£11 £! E -!!hll§ 9loHAI ?W AISmOI H15EI2iD. 

2* AIE SlbllHfe PETEOS S«t SEIS 7I5!0|7)U £EI5 liR Mfe .fi*T .<tfEI9. iWSOIQ. 

AISOI PETEOS iS?! §*T £EI5 PETEOSS gEI* ?l» .SOfl lOOOOASl .^AS «««[ 

515 zw - ioooa a 2oooa°i ^ijiis s=rEista. gal sajs Aiaiovapwi^ ljtXjjs .a?ej 

01 AlgEIStO. 90F= ROOEL AF°| R200 ?HHICH mm § I'd 1400 iH ; EM ,A»So|= 6 PRESI SUIM 
Al, 5psi tm 8». 65r P n> EOOI* **E, 35rp»ei ^ fl2 ^E .9! 250pI /g2J &E1EI *I , ^ES 4= 

aaao. eta 7m #£iai aiss^i ^§ latss- s. m motsd. 



AIB 


SHU* 
(ft*) 


(*«> 


(ttX) 


PH 


PETEOS M 
7\ ^?E 

(A/S) 


SiN 33171 
^?E 

(A/tt) 




1 


0.05 


0.05 


0 


4 


4556 


1105 


4.4:1 


2 


0.05 


0.05 


0.01 


i 4 


4557 


1033 


4.4:1 


3 


0.05* 


0.05 


0.05 


4 


4465 


59 


76:1 


4 


0.05 


0.05 


0.1 


4 


4205 . 


57 


73:1 


5 


;0.05. 


0.05 


0.3 


4 


3582 


63 


.57:1 



■=»aoim» as aim qe sHAimioia^iM cmp fiaan s^w&a^y'stNoi eh*^ d-mssi htj 2 

^HI7h H?!! i?ISa. g^S, 50:1 E= H 0l£2J *l|7i £ E 4til7|- SCHI! 4= SAD. Oiatf &S. "CH«f 
4:1 §£51 *||7j S^ttlS = ftaaBOff UloH OH^ ?^[Q. E*h *l!7i <5E 7t«lS! 9 

elis sioiEsg 5^ihioim§ s^, xiiti ^ e 4uie ^oi^ on h>ii 4 aa. 
<?:ii5^^oii> 

a itEhAig ^i-oie^s) ^i-aioi^e ^ o ; G5wt%s n§^ ^ehquai, &aia:s«j'2i ais oe ph ^ 
»«i ok* tfss si SiN a 71 ^em^ §sspi wwai m ^ct aibmoi jiagao. 

^ ais aoia=. peteos '.*»a's*r meib sjboitiu tfEi* ms?j ^as 7iboiq. 
ais oi peteos Msi. s^r 3^(w/peteoss sa^ 7i» 4hhi iooooasi ^)jbs s&raaa. ai 
■Hoi-tfaa mtt^ s*F«aa-7issi" s^oii, as <yt^ a -'.tfaa saeioi aaa 7ib & 
oil ^ ioooa a 2000 a 2i =jjys stasia, gai- Aoaoi- sDra^.i*t% se S7ha am ai- 

-SEISO. aOFfr- ROOEL ;ABI R2D0 5H3CH . : SB 9 I C 1 1 400 ^ ME# MS«fe 6* PRESI SHIOIIAI, 
5 P si tW a^, 65rpm.EUO|g ^E, 35rpmE| ^E a 250mi ^B| if ^ES ^9EI 

aa. ah) 7W AisM^i B^As s soil fewaa: 
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m 5) 



km 


PH 


PETEOS M7\ ^E(A/S) 


SiN JO ^E(A/S) 


PETEOS : SiN 


1 


4 


5111 


69 


74:1 j 


2 


8 


366? 


1113 


3.3:1 


3 


10 


3852 


1036 


3.7:1 



n miicffl ^ o'sni S9H21 P H7h §7I*HHI [&EK PETBDSS1 M2\ .gfc&ftKil, fi?/E!MI ^ 

a» »^(Ty« m 9JB*S #E1E| PlW 8 0|£*| S^Ofl SiNOil 

p IS %H Stdf llswi affia. & ? 1 1-3 oi%}°i %i ^Vwra* *s. 

iin oBirpHi Has* phsIms «h3» jo s^Hira*! mm - sua, 

sewn s rag CMP .stajp. ssetg.. *&&iyiM. soil ^£*fl *°J 

LK — All 1 x Allc lin 

806 



PITS £ 821 S§ *1£E 




sioiePi ^swadikai * sick xo^ 7hs*h s/s^ ph iiai^ cmp seiei ^rn^on g 
7H ^ So. 

lal "sS T*«aa. 01-4011. 904 btbmai, lE-iwa as* -^laa-flaa 
ooi rasGE hh c tft^ e= seis s:a^oi.s«sa. DiM, 906 s>iioiAi,.#Ee s^tf 
ie A^l^imotifsfi fm SlTsiili Mspssoi ajisa. ?oa §e rg 

' ' " ' * " " '" "" ' , = " .910 ErfllOJAI; £- oUIIAI 




'71521" S3 LHCHI Q*2| MS! t:| mm "S^mm §2 £10. 
012, B sSS ?HAI£! 4AI0IH 2A0SI fiSSI^U, .S §^2| At2WA| 

%CHLW 3*-=- gSI LHtHlAi 7HSF0I PfeSlOIl OlSHaOlOt fchtf. 

s =m i 

901 SAW; S! 

A1S □# XIII S fll2IBA|UflOI^JillSg Ol^CH Al = 31S Sfe 71711 

3 301 ^£1EI. 

HttHN SiQtAI, &?\ WtIHAIIHIOIdfll= 

goisg, sroiss es- dioi^^. Tiiss-saiei 3is *g©s-iW= sw^i ^iTti^? ao> sag. 

HWWaOIAI. «3| SllS8AIWlbldSI= 

lEI-diy ^S^lif(poly^vinyl sulfonic acid)°J 31© 7l?fl^ 3Q> SfflEI. 

J5ll2tJ E= 2J01A1, ^31 ■ 4=S«S-(HIAiei 291 SI inBAIWI0ldHI5| ^1 aHg#S O.001-10wt%2) 51 

m msss. m= mm ?m*i soh seiei. 

SU2sf lb SI3&KHI SIOIM, £7\ ^SajM-iMSI 271 It1IBA|IHI0ldSl°l ?»l SJSSS 0.01-5«t%°i 

B§£g efe tm^\ ?m*\ aoi seiei. 
s^tr 6 
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'SlttN SiCHAi, 471 a2EHAIHi!0|£air 

S^ltKphthalic acid) S 012] gg?J 2# Sfe tftl^S 71*13 2^ ^3- 

SEWS mOIE^S! HW£BO|E (potassium hydrogen phthalate)S 21 ^g££ ofe Sftt*i 71*13 3 
□r#aa. 

-aeU Wtm SlCHAl, 471 ^g^CHIAl^ 471 T312uH AimiO|>57HI°J ^>i! U 4M§^ 0.001-1tft%°] 2 

netr ^ aTww stow, 47i 4g°4oiiAis>i 471 mmMm\&wn wss&.-Q.K-o^xe! 21 
§ ^s^s a^sj 7I7iibj aof #aa. 

8^?£M0 

nam sichaj. a2MMwbida= 

EWq^(phthal ic acid) S 0|2| SS2J *SJ2S A|5 si?**! 71*13 20 r Saa. 
8^ 11 

338*011 SlOiM, 47| X-B 2S|j Ai ttil 01-43 Hlfe 

^ErAlg SWIHSa ^iTaiO|M(potassium hydrogen phthalate)2! 21S ofe iW3 71*13 2 

□ r #aa. 

8^ 12 

aioww sidiai, 471 ^s^ioiAia 47i ainrAiwioiaasi ?fs tt.oowprtio.ia, 47| ^§°^(hiai2j 
4-71 a2BAiBioid-aei"-.»s o.ooWrtxs 2s o^m^ 71*13 gar aaa. 

8=70-13 

311tKHI SlOiAl, 47| ^S'«IMA1'2J 471 fl|'1BAlH0iaa£l SS 0.001 -10wt%0|H, 471 4SS0SAJ2I 

471 azjaAiHoiaasi.-srs o.qoi ?§ f g£s efe mm 7i»3 aq r saa. 

8^*M4 

aic^ofl sioial 471 4-g^oiiAi^ aiflAinoi-dasi : si :o ; oi^5wt%oin, 471 ^s^MAisi 4 
71 aaiAittn'oidasi-ss 0.02-0. swt%°i 2t iS££ ^r 4w*i 71*13 gor#aa. 

8^ 15 

311*KH1 2101 Al, 471 4g*!0ilAi°l #71 aiHAItHIQIdasj 2f£ 0.01-5rtXOII2, 471 *8«I|WA|2| 4 k 
71 H2HIAIWIOI43a2l SfS 0.02-0. 5wt%2i 31§ f3£S ofe 1**13 71*13 goj- #aE|. 

8=?*M6 

nam sichai, 471 soisg *ia§sa= 

?S^tfd(cartoxy1i'c acid) 0I°J S, ^ffl^l W£EH(sulfuric ester) J£.&-0|2|..S, v«a<4it 
(sulfonic acid) =£fe 0|2] 9, m 5^5^! 01i^Ei( phosphoric ester) SI 0|2J 3§ StitlOl Ol^OiXI 

47i soisg *iassa= = 

a lOrEJ (primary amine) i~ 0|-2| S, .32015! (secondary amine) 0|2J g, 3.3015! (tertiary 

amine) £^ 01 2| S, i! 340 f°]( quaternary amine) S£^ 0I°J S# 3t»KM 01^01X1- Si^OilAi im 

471 uioii^ *ias43£ 

SaOiliggai(polyethyleneglycol) S 7(3SSa 3 MaSESAI WM(Polyhydroxy alcohol) S 711 

as^ae st»KM oi^oixife sawiAi -d^Hfe-a* vass. t\± m^i ym*\ goh aaa. 

am, a2&, mm, matt sichai. 471 ^g^^ 

aTi tfts.^a* a am #gss §fe a^sj 5i»^i'"aoKEia. 

a=»M8 

H17WHI SlOiAl, 471 371 ^£ 7(^3^ 
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STSUS SI-OIEg. 2! 5ilOIM(amraonium hydrogen phosphate)OIH, 

^gojjOBMSI 471 SSLIS SWIESS 5^aiOIM2| =78 ^MiS u.OOHOutXS 31 HH^S 

s>= sm^s aw ^eiei. 

19 

HIITtMl SICHA1, 471 Ml 71 ^£ 7M?HI= 

oi-QMS L|o|0|E£3! 5iffllOIS(amnioniuiD dihydrogen phosphate), JiEWg P^tOI-^^r^S'iS)^ 
(*,tassiun> dihydrogen phosphate), H|^(2-WI§^.)5±10IE^ 

0111 □S10IESS!5^iaiOIM(2-a I ninoethyl dihydrogen phosphate), ^™apQ^«Sli£ 
01 M(4-ch I oroberizened i azon i urn hexaf I uorophdsphate) , U MSB! SPOEUh VMm 
Sole (nitrobenzehediazoni urn hexaf luorophosphate), »S>US ^Ml?2Si^irilO|M(aitimonium 
hov^iMnr^h^ohatPr HI -M2 4 CISS'SHiy)' S££5^II0IM(b s(2,4 dichlorophenyl) 

(2-tHlltii^)S^ttH3im(bis(2-ethylhexyl)phosphite), !^- iniIIll «l|S|a^Sni C 

f luorophosphate), Q0J1 #SS5iiU0|E(diethyl chlorophospnate), PMf S^ffl2i±±JtH0l§L 
(diethyl chlorothiophosphate), SEWS *«:AIS^.2S5iIflOIM-.(potassit» hexariuorortipsphate), ID- 

texaflmroPhospE) S -EiESmiliaaUS *qAfg^2SiijHI0|A(tetraethylanimonium 
20 

flllth HI2iJ, a3tt, XI1 10^ E£= HH1*HHI SWAT, 471 41°-*!£ 

ph ^aa-.s a strafe sis si= tfe^ 7i7iisi snf seiei: 

§5^21 

pH □ 3*rafe 31S ?g;£S SIS 5^ 7171(5! SD1; #ElE|. 

§^22 

aia'srai sjoiai, 471 

1 LHKI 70)1 S*iH= pH StS ?m= 3S sgog §^ tj^sj 7|J||S| 30|- g£1E|. 

SICHAI, 471 4=g°-!!S 2 LH7vl 6011 5tfSI= pH &S 7f*l5 3iS «fe i^!*l 

S0I-SE1EI. 

24 

SOJtMHI SID) Ad, 471 SOI- S73S& 

A-UEIOl, HE\9h ar^D'IU EIEHJOK *jsauft- SI MSQHJOe OIMWS gaOBAI ^aia= 01 
S^?=r 25 

HI 1*H)1I 2JEHA1, 471 ^g°-!!0flA1£| 471 SOf SA>S2J £?7]| «f»gS 
0.1-25wtX°J 511925 §15 il^Sj 7|741» goh SEIEI. 

WI*H» SJ01AI, 471 *§°-!|E| 4'EI5 SsPHM CHt> i+St=°| £e<tll5 301E 50:1S 3JS 1121 
Sfe 71 711*1 SOh E : EiE| . 

27 

antfOfl 2iCHA|> 471 4=^21 gels HtfSKH! EH St *+&52| #e|t)l5 301E 50;1S 5s ^S»S 
71785! Sty dEIEI. 

swa 

■mSJt SB0|itl5! aSS 301^ HBE°1 SS2I- S*A|?I5 BTfl: 

3DI- ejAi-mai- ais cm m\ s hi 2 iniAiHoidm§§ 4=^1 471 aoi- ie°j agsi- 471 

ffl-Eill ?J|0|itiej as AH7I2J 7113011 5SS>S.371I; S 

471 eKiii sioimsi ass 471 sdK.raE.2j agon ch*iai aaAi?i5 esw»..«»H5- a» 

S ©h5 SI^S| 717115! SQh 

s^tr29 
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ui-ehi saoiiiisj age gai- ihesj sgai- s%ai?i= 978; 

om|. ga-diy g£M#(poly-vinyl sulfonic acid), S EElAlg 8WIES3! EWaiOlM 

CrttalS h*ro^Phtta.aIe)g 5eW #7| ft» HS2I £911 #71 e>£tl SOIidSI 5 

3 A r 0l°l 3119011 SSSfe 9711: 5! 

#71 "HEEtB HDiffiSI-XSHl #71 301 !E°I S9M CHoBAI £I2A|3I£ <gj?|«"-2ftttfc 511 ^9- 

s sfe tm^ 71 7a*i g o r &e . 

J5029SHHI SAW At, #71 §3E| = 

PH SlHSr 871 ^E WW Q 3£iSI= 21* USES Ste fPtS! 3M8| got SB. 

g^tr 31 

M2ma\ sichai, #?i f 3a=-4f°-«= 

1 LHXI 708 EtJEI= PH Ztg 7ff|2 SELlS SKJIEMS! £ ±11 0|M (ammonium hydrogen phosphate)g 
□ Ettffe 319 1925 ZVZ mm 71711=1 ■ S Or SB-. 

838*32 

SlZ^Ofl SiCHAI, #71 #25LI= 

2 lhxi ohi 5tra= ph s» 7>ai= 5i ii£e €1= si«t^ 7i7a.sj sor bb. 
m=m 33 

'fi!EJ8 719Sgg . S= ffl.E OflSMI 9711; 
#7| IBE i+as, 1 " Sffll. HSr^m ^2S1= 978; 

ahi gg-w o, at>| jjc. a^o^ a+3j ( ^ia] LHS g#E|= 014=21 M5!*|gg «SS1 

= 9711; 

#71 Cr4=°l ESSxIg LH011 3EIS #71 §2r^ #011 §9 ifllSfg «#Sr= 978; 

#7i igst isoi ttass ^i §9 ^gefg aasfe 978; a 

#71 HE S! #71 mm^im M7\o^ 9711* Stltf&v. 

#71 19 d+trSM H7!3r= 971!= 

(7r)#7| 19 im^i S9§ 901- 1E2) £32r .S^A|7I= 971, 

(Uj901 SAfglr AS 0* *B1 S »2 'fflAlWOIdfllBB -Sttfcfe^Ssi* #71 3QHIE21 E&i[ 
#71 §9 i+tl-etei ag Ar0|2| 7fl9(Hl ^2?1= 978. |B 

(tr)#7| SJ-ElO Mg* #71 9 Or n»E°l 5908 DJSIAI. SSAI3I= 978§- 5t!St= 11*13 

7I78S1 90rS 4=t»EI= «S£S efe S?£ MS«*I ±X1 M5I BB. 

34 

719 3E9S S8E #SPta «2S1= 978; 
#71 SHE. tm^i #011 §SH*tS 978; 

#71 5'Sl-si a ME Aia-sn ShSSKfl #71 ejEifl 719 LHS g§H= P4=2I MSSSgg «S5r 
= 9711 

#7| CK*2| MS!*|g LH011 ZEIS #7| lir 5 ! #01! 19 iltr^i ^#5r= 978; 

#7i m'tpt sgoi kM£iE§ #7i ig tismm ai7i©i= 97ti; s 

#71 HE #tr^ a. #71 Itr^g »71St= 9711 M 5*^rH, 
#71 19 #5rHfg fll71*r= 97li= 

(71)#7I 19 iJSfera £9§ g0HE°l S92J- S*A13I= 9>8, 

(Ll)gOI- SAB2K Sa-ldia g£^#(poly-vinyl sulfonic acid), S 3E r A|g ShOIESS! EtKIIOlM 
(potassium hydrogen phthalate)! #71 go r I8E2J SB% #71 19 S3 

AI-0I2I 711908 S2S1= 978, S 

(E1)#7I &ESI S80IIH21 59S #71 gOh IBE°I 5908. CHoHAI SISA|7|^ 978M 5tJSr= 
7I71IS) 90^ 4=tSEI= 5# igoS SIS ifS i7^ S5| WB. 

S^35 

SBStSflN S101AI, #7i 5SEj= 4=g 0 4S 

ph zmxm my\ ^e ^wn. □ sg ^ses si^ ifs -£»ti:.dOT-*Ei sas. 
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M=PH 36 

1 LHXI 7M 3*>1\- pH 7W:H SSUS ££HOI.E(uwonium hydrogen ptosphate)M 
Q SttSfe 2tl °K= ±W SSI S3. 

37 

2 LHXI 60)1 £tSl= pH 2® 211 *f= E3 x} ±» S3 tB. 



305 
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4000 — 
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2000- 
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r. — 
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6000- 
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L*. 

* .2020- 
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o — , rv 
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CUP ^j-i;.** 53<U t:^ 
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